A 30-year-old woman presented with low backache and progressively worsening proximal muscle weakness that had persisted for five years. Six months prior to presentation, she had sustained a fragility fracture of the left ulna. She had no history of any focal neurological deficits, seizures or carpopedal spasms. The patient was from a low socioeconomic stratum and had very poor nutritional intake. Her calcium intake and exposure to sunlight was grossly inadequate. In the last five years, she had two pregnancies and a history of prolonged ABSTRACT A young woman with severe vitamin D deficiency presented with proximal muscle weakness, fragility fracture and pseudoarthrosis. On evaluation, she was found to have hypercalcaemia, a single parathyroid adenoma and an undetectable 25-hydroxyvitamin D level. She received parenteral cholecalciferol and subsequently underwent curative parathyroidectomy. Postoperatively, she had hungry bone syndrome, which she gradually recovered from with calcium and calcitriol replacement. Notably, her calcium levels were in the lower limit of normal range and associated with elevated alkaline phosphatase levels at postoperative Day 14. Follow-up for the next four years showed that the patient had remarkable symptomatic and radiological improvements. In this report, we discuss the pathophysiological interactions between vitamin D deficiency and associated primary hyperparathyroidism.
I NTRO D U C TIO N
Vitamin D deficiency, especially those due to nutritional causes, is still common in developing countries. It is biochemically characterised by hypophosphataemia, normo/hypocalcaemia, raised alkaline phosphatase and secondary hyperparathyroidism.
(1-3) Biochemically, vitamin D deficiency is defined as serum 25-hydroxyvitamin D levels < 20 ng/mL, while insufficiency is defined as 20-29 ng/mL. (4) Although symptomatic presentation of primary hyperparathyroidism (PHPT) is uncommon in Western countries, (5) vitamin D deficiency is common among PHPT patients compared to the general population. (6) (7) (8) Vitamin D deficiency is associated with a more severe biochemical form of PHPT, which may present with bony features. Nordenström et al (9) reported that low serum levels of 25-hydroxyvitamin D in the 10-year period preceding parathyroidectomy was an independent risk factor for the occurrence of fractures and extensive bony lesions. Fractures and pseudoarthrosis are rare skeletal manifestations of vitamin D deficiency. (1, 6) We report a case of severe vitamin D deficiency with symptomatic PHPT, and discuss the pathophysiological interactions between the two entities.
CA S E R EPO RT
A 30-year-old woman presented with low backache and progressively worsening proximal muscle weakness that had persisted for five years. Six months prior to presentation, she had sustained a fragility fracture of the left ulna. She had no history of any focal neurological deficits, seizures or carpopedal spasms. The patient was from a low socioeconomic stratum and had very poor nutritional intake. Her calcium intake and exposure to sunlight was grossly inadequate. In the last five years, she had two pregnancies and a history of prolonged Importantly, Looser's zones are bilaterally symmetrical and can be differentiated from true fractures in most cases (Table II) .
The manifestations of PHPT are varied and seldom symptomatic in Western populations nowadays. Pseudoarthrosis may be a nonspecific complication resulting from poor healing of fractured bones, and is exacerbated by inadequate immobilisation, as seen in our patient.
Although the coexistence of vitamin D deficiency and symptomatic PHPT is uncommon, it is well described and occurs more frequently in developing countries. (10) or (b) PHPT.
In the setting of severe vitamin D deficiency, only 50%
of PHPT cases manifest signs of hypercalcaemia, which is one of the important causes of normocalcaemic PHPT. 
The Third International Workshop on Asymptomatic PHPT recommended that serum concentrations of 25-hydroxyvitamin D be measured in all patients with suspected PHPT, and that vitamin D supplementation be initiated for patients with 25-hydroxyvitamin D levels below 20 ng/mL before any medical or surgical decisions are made. (13) In view of our patient's severe vitamin D deficiency, she was given cholecalciferol supplements preoperatively despite having PHPT. A study by Mikhail (14) showed that vitamin D supplementation in cases of mild PHPT was safe; however, most of the patients in this study had asymptomatic PHPT with serum calcium levels that were < 12 mg/dL. While vitamin D therapy has been associated with a mild decrease in serum PTH levels (mean reduction range 3%-25%), vitamin D replacement prior to parathyroidectomy had no significant effect on cure rates, frequency of recurrent disease, or occurrence of eucalcemic PTH elevation after parathyroidectomy. (15) In our study, we could not repeat the measurement of the patient's serum 25-hydroxyvitamin D levels preoperatively after supplementation, as the patient was subjected to surgery on the third day of cholecalciferol supplementation.
Postoperatively, the patient developed signs of latent tetany and had hypocalcaemia with raised alkaline phosphatase. 
